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[57] ABSTRACT 
Disclosed herein is a connector for positioning an opti 

cal ?ber featuring a rotatable locking ring having a cam 
shaped inner wall having in circumferential succession a 
?rst, second, and third inner diameter, the third inner 
diameter being smaller than the ?rst inner diameter and 
the second inner diameter being smaller than the third 
inner diameter, rotation of the locking ring applying 
inward radial compression to centering elements as the 
locking ring is rotated from the ?rst to second inner 
diameter position and to a closed position when the area 
of the third inner diameter is reached.‘ A plurality of 
centering members is provided, at least one having no 
resilient coating thereon, whereby compression forces 
an optical ?ber against resilient material, thereby cen 
tering the optical ?ber and giving the ?ber additional 
strength to withstand longitudinal tension forces. Also 
disclosed is an end grommet sized to allow watertight 
insertion of a buffer tube, 

4 Claims, 3 Drawing Sheets 
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CONNECTOR FOR OPTICAL FIBERS 

BACKGROUND OF THE INVENTION 

1. The ?eld of the invention is connectors for two 
optical ?bers or one optical ?ber and light transmitting 
or receiving equipment. 

2. Background of the Invention 
Incorporated by reference herein is US. Pat. No. 

4,787,704 to Knecht et al and US. Pat. No. 4,755,018 
issued to Heng et al. Knecht et al disclose an optical 
?ber splice in which inner bodies, all having resilient 
surfaces thereon, compress optical ?bers. As described, 
it is necessary to perform a crimping operation or use an 
adhesive to render the splice permanent. 
Heng, et al disclose a connector in which radial com 

pression is supplied by rotation of two external locking 
rings having cam shaped inner surfaces. 

BRIEF SUMMARY OF THE INVENTION 

The improved ?ber optic connector features a trans 
parent housing having ?rst and second slots therein. 
The housing interior carries a bottom member having 
?rst and second ribs therein which protrude through 
the ?rst and second slots, and the bottom member also 
has a groove opposite the ribs for carrying ?rst and 
second glass rods, the glass rods being coated with a 
resilient material. A transparent top is inserted over the 
rods; the top has no resilient coating. First and second 
locking rings are placed over the ?rst and second ribs, 
respectively. Each locking ring has a cam shaped inner 
surface whereby rotation of the locking rings relative to 
the ribs radially compresses the ribs, thereby centering 
optical ?bers held within the connector between the 
coated rods and the transparent top member. Another 
feature is that the locking rings have successive ?rst, 
second, and third inner diameters, where the third inner 
diameter is less than the ?rst inner diameter and the 
second inner diameter is less than the third inner diame 
ter; this enables the craftsperson to rotate the locking 
rings relative to the ribs to the ?rst inner diameter posi 
tion, called the open position, which allows insertion of 
optical ?bers; rotation of the locking rings to the second 
inner diameter area produces inward radial compres 
sion on the ribs, thereby centering the optical ?bers; and 
rotation to the third position gives the connector a sta 
ble closed position, which is not likely to be disturbed 
unless rotational torque is deliberately applied to the 
locking rings to reopen the connector. 
Another interesting feature of this connector is pro 

duced due to the ?rst and second rods having a resilient 
coating thereon and the top having no resilient coating; 
when the connector is closed, optical ?bers carried 
therein are compressed into the resilient material coat 
ing the ?rst and second rods. The normal force thereby 
supplied gives the connector stability against longitudi 
nal tensional forces placed on the optical fiber; this 
resistance to tension has been found to continue even 
when the locking rings are moved back into an open 
position, thereby indicating some surface bonding be 
tween the optical ?bers and the resilient material coat 
ing the ?rst and second rods. Testing indicates an in 
crease in attenuation of no more than 0.03 dB when 
subjected to one pound tension for a second, even after 
the locking rings have been released. 
The end portions of the connector also contain fea 

tures of interest. Placed at each end is a cap shaped 
grommet having a hollow therein for insertion of a 
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2 
coated optical ?ber. Manufacturers of ?ber optical 
cable often place coatings on the ?bers, the coating 
thickness depending upon the intended use of the opti 
cal ?ber. Therefore, it may be necessary to place in a 
single connector optical ?bers having coatings of vari 
ous thickness. Two frequently occurring coating thick 
nesses are 250 and 900 microns. Therefore, the grom 
mets have an inner diameter just suf?cient to allow 
insertion of a 900 micron coated optical ?ber. Optional 
outer lead-ins which have an external diameter of 
around 900 microns and an inner diameter to accommo 
date a 250 micron optical ?ber may be inserted into the 
grommets. Thus, regardless of which type coated opti 
cal ?ber is used, the optical ?ber coating will only just 
?t within the space provided. End nuts are further pro 
vided. When the end nuts are tightened by means of 
threads provided on the housing, pressure is placed 
upon the grommets, causing them to tightly press 
against the end nuts, housing, and either the ?ber coat 
ing or the optional outer lead-ins, rendering an end 
surface giving substantial protection against the ingress 
of moisture. Washers are further provided around the 
locking rings to give additional protection against mois 
ture ingress. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the disclosed connec 
tor. 

FIG. 2 is a longitudinal sectional view along lines 
2——2 of FIG. 1. 
FIG. 3 is a cross-sectional view along lines 3—~3 of 

FIG. 1. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

The ?gures show a connector 5 connecting coated 
optical ?bers 15, 14 end to end. Due to the differences 
in coating thickness, coated optical ?ber 15 has an outer 
diameter of 900 microns, while coated optical ?ber 14 
has an outer diameter of 250 microns. Due to the 
smaller size of coated optical ?ber 14, optical ?ber 14 
?rst proceeds through outer lead-in 8, which has an 
outer'diameter of approximately 900 microns and an 
inner diameter slightly larger than 250 microns to allow 
coated optical ?ber 14 to pass therethrough. 

After the coating is stripped from optical‘ ?ber end 
portions 35, 36 to be connected, they enter into the area 
enclosed by transparent housing 13. Transparent hous 
ing 13 has slots 22, 21, therein. These slots are adapted 
to provie passages for rib 17 and another rib as shown 
af?xed to bottom member 16 carried within housing 13. 
Bottom member 16 also has a slot therein opposite rib 17 
for carrying glass rods 30, 31 which are coated with 
polyester urethane resilient material 18, 23. The pre 
ferred polyester urethane material at this time is P527 
204 made by Morton Thiocol with these characteristics: 
Hardness 90-95 A. speci?c gravity l.l9. tensile strength 
10,000 psi, modulus of elongation at 100% of 1600 psi; 
elongation 400%, tear strength 450 psi; compression set 
25—40%; and abrasion resistance 10 mg/ 100 cycle loss. 
These coated rods lie side by side within the slot pro 
vided in bottom member 16. Placed over rods 30, 31 is 
transparent top member 24, which has a flat surface 
adjacent to rods 30, 31 having no resilient material 
thereon. After these internal members are placed within 
housing 13, optical ?bers 35, 36 may be inserted be 
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tween glass rods 30, 31 and top member 24 until they 
meet end to end. 
The optical ?bers 35, 36 now must be centered and 

given some degree of resistance to longitudinal ten 
sional forces. Locking rings 9, 10 are placed around 
indentations provided in housing 13 abutting the ribs 
such as 17 of bottom member 16. As shown in FIG. 3, 
locking rings 9, 10 have an inner wall having in circum 
ferential succession a ?rst inner diameter 25, a second 
inner diameter 26, and a third inner diameter 27, third 
inner diameter 27 being smaller than ?rst inner diameter 
25 and second inner diameter 26 being smaller than 
third inner diameter 27. When the optical ?bers 35, 36 
are placed within the connector, the locking rings are 
rotated relative to the housing such that, for instance, 
rib 16 is adjacent to ?rst inner diameter area 25, the 
open position. Rotation of ?rst locking ring 9 to second 
inner diameter area 26 provides inward radial compres 
sion to rib 17 and bottom member 16, centering optical 
?ber 35. A slight indentation having third inner diame 
ter 27 is provided to give the connector a stable closed 
position when rib 17 is adjacent to third inner diameter 
area 27. Second locking ring 10 is symmetric with lock 
ing ring 9 and operates in the same manner. 
The connector further features cap shaped grommets 

19, 20 having passages therein to receive an object hav 
ing an outer diameter of approximately 900 microns, 
such as coated optical ?ber 15 or outer lead-in 8. Hous 
ing 13 has outer threads therein to engage with inner 
threads on end‘nuts 6, 7. When end nuts 6, 7 are tight 
ened, pressure is placed upon grommets 19, 20, which 
are made of a resilient material. The grommets then are 
forced to tightly grip either coated optical ?ber 15 or 
end member 8, providing a substantial degree of protec 
tion against moisture ingress. Washers such as 11, 12 
may also be used to provide further protection against 
moisture ingress by being placed between locking rings 
9, 10 and housing 13 or end nuts 6, 7. 
To assemble the connector, a tool such as tweezers 

are necessary to insert or remove the small members 
contained within the housing 13. For instance, when 
assembling the connector, bottom member 16 is inserted 
?rst, so that it ribs such as 17 protrude through slots 21, 
22. Bottom member 16 contains coated glass rods 30, 31 
before inselttion. top member 24 may then be inserted. 
Grommets 19, 20 are inserted within end nuts 6, 7. The 
coating is stripped off optical ?bers 35, 36 over a length 
such that the optical ?ber coating will not be present in 
the area of coated glass rods 30, 31. Outer lead-in 8 is 
placed around smaller coated optical ?ber 14 and the 
optical ?bers 35, 36 are inserted. The point when optical 
?bers 35, 36 meet may be determined both by feel and 
visually through transparent housing 13 and top mem 
ber 24. Locking nuts 9, 10 are moved to their closed 
positions and end nuts 6, 7 are tightened to complete 
and seal the connection. A complete connection is 
thereby made Without the use of adhesives. The connec 
tor may be disassembled by proceeding in a fashion 
opposite to that required to assemble the connector. 
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4 
The washers 11, 12 may be common 0 rings. End 

nuts 6, 7 may be machined from brass or other metals or 
materials of suf?cient hardness. The remaining compo 
nents, other than glass rods 30, 31, may be molded plas 
tic. It is believed that the connector thus described may 
be conveniently used by the craftsperson without the 
use of adhesives which can be somewhat messy and take 
time to cure. Avoiding the use of adhesives also allows 
the use of the device as a rematable connector instead of 
a permanent splice, to allow for future re?guration of 
the transmission system. 

This connector exhibits an attenuation increase of less 
than 0.2 dB after being subjected to ultrasonic vibration 
for thirty minutes while submerged in water and tem 
perature cycled from —40° C. to +80“ C. 

It will be understood that connectors having one 
optional ?ber and a light emitting or receiving device 
are also easily constructed having the advantages de 
scribed, and such devices are considered to be within 
the scope of the invention as described by the claims 
herein. 
What is claimed is: 
1. A connector for positioning an optical ?ber, com 

prising: 
(a) a housing having an inner surface therein delimit 

. ing a ?rst space, said housing having a ?rst slot; 
(b) a ?rst body carried by the housing within the ?rst 

space, the ?rst body having a ?rst rib extending 
through the ?rst slot; and, 

(c) a ?rst locking ring carried by the housing and 
surrounding the housing, the ?rst locking ring hav 
ing an inner wall having in circumferential succes 
sion at ?rst inner diameter, a second inner diameter, 
and a third inner diameter, the third inner diameter 
being smaller than the ?rst inner diameter and the 
second inner diameter being smaller than the third 
inner diameter. 

2. A connector for positioning an optical ?ber, com 
prising: 

(a) a housing having an inner surface therein delimit 
ing a ?rst space; 

(b) ?rst and second centering members disposed in 
the ?rst space, the ?rst centering member having a 
?rst surface for engaging an optical ?ber and the 
second centering member having a second surface 
for engaging an optical ?ber, the ?rst surface hav 
ing a resilient coating thereon and the second sur 
face not having a resilient coating thereon; and, 

(c) compression means for applying inward radial 
compression to the ?rst and second centering mem 
bers. 

3. A connector for positioning an optical ?ber as 
recited in claim 2, the compression means comprising a 
ring having a cam shaped inner surface carried on the 
housing. 

4. A connector for positioning an optical ?ber as 
recited in claim 2, wherein the resilient coating has an 
abrasion resistance of not more than 10 mg/lOOO cycle 
loss and a compression set of 25-40%. 

* >l< * * * 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT N0. = 4,923,274 

A DATED : May a, 1990 

INVENTO'R(S) 2 David L. Dean 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 2, line 62, delete "100" and 
substitute therefor -- 1000 --. 

Signed and Sealed this 

Twenty-seventh Day ‘of August, 1991 

Arrest: 

v HARRY F. MANBECK, JR. 

Altesting Officer Commissioner of Parents and Trademarks 


